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(54) Head protecting airbag device 



(57) A head protecting airbag device comprising an 
airbag folded and housed above the upper edge of a 
window inside of a vehicle and expanded while being 
extended to cover the inner side of the window when it 
admits an inflating gas. The airbag includes a body por- 
tion and an extension portion. The body portion covers 
the inner side of a side window positioned on the side 
face of the vehicle. The extension portion Is arranged 
on at least the front end of the body portion, and extends 
on the inner side generally perpendicular to the side win- 
dow. Moreover, the extension portion is formed into a 
sheet shape having flexibility such that it can be ar- 
ranged in front of a passenger upon completion of the 
expansion of the airbag. Moreover, the body portion is 



fixed at its upper edge upon completion of the expansion 
on the body side while allowing the lower edge upon 
completion of the expansion to move generally perpen- 
dicular to the side window. The extension portion is fixed 
at its leading end removed from the body portion to the 
vehicle body and is housed in a roof portion over the 
portion of the cabin in front of the passenger such that 
it can protrude downward along with the body portion 
housed above the upper edge of the side window. In this 
head protecting airbag device, the body portion of the 
airbag can be smoothly arranged between the passen- 
ger and the side window by moving its lower edge. More- 
over, the extension portion can protect the passenger 
moving forward. 
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Description 

E • GROUND OF THE INVENTION 

1. FIELD OF THE INVENTION 

[0001] The present invention relates to a head pro- 
tecting airbag device for expanding an airbag while ex- 
tending it at the time of a rollover (e.g., a turnover or a 
side roll) or a side collision of a vehicle. The airbag of 
the head protecting airbag device is folded up and 
housed above the upper edge of a window inside of the 
vehicle. Moreover, the airbag expands while extending 
to cover the inner side of the window when it admits an 
inflating gas. 

2. DESCRIPTION OF RELATED ART 

[0002] The airbag device of the prior art for covering 
the window on the inner side of a vehicle with an airbag 
expanded is disclosed in International Laid-Open No. 
W098/19894. In this airbag device, a folded airbag is 
housed above the upper edge of a side window posi- 
tioned on the side face of the vehicle. At a predeter- 
mined time, moreover, an inflating gas flowsfrom an in- 
f lator into the airbag so that the airbag expanded covers 
the inner side of the side window. 
[0003] Moreover, the airbag having completed its ex- 
pansion is so tensed in the longitudinal direction of the 
vehicle that it may not be moved to the outside of the 
vehicle by the passenger. 

[0004] However, the following problems have oc- 
curred when such airbag is employed in the head pro- 
tecting airbag device which is activated when a rollover 
(e.g., aturnoveroraside roll) of the vehicle is predicted. 
[0005] During the rollover of the vehicle, more specif- 
ically, it is unavoidable that the upper half of the passen- 
ger is seriously rocked in the transverse directions as 
the vehicle turns. When the airbag is extended and ex- 
panded with the passenger's head portion being ex- 
tremely close to the side window, for example, the airbag 
may be arranged not between the head portion and the 
side window but closer to the center of the cabin than 
the head portion inside of the vehicle. If, in this case, the 
airbag is longitudinally tensed as the expansion of the 
airbag is completed, it cannot be arranged between the 
passenger's head portion and the side window. On the 
contrary, the airbag pushes the head portion onto the 
side window. 

SUMMARY OF THE INVENTION 

[0006] The present invention contemplates to solve 
the above-specified problems. In short, the invention 
has an object to provide a head protecting airbag device 
which can arrange the expanded airbag smoothly be- 
tween the passenger and the side window even if the 
passenger is close to the side window. 



[0007] According to a first aspect of the present inven- 
tion, there is provided a head protecting airbag device 
comprising an airbag folded and housed above the up- 
per edge of a window inside of a vehicle and expanded 
5 while being extended to cover the inner side of the win- 
dow when it admits an Inflating gas. The airbag includes 
a body portion and an extension portion. The body por- 
tion covers the inner side of a side window positioned 
on the side face of the vehicle. The extension portion is 
10 arranged on at least the front side of the body portion, 
and extends on the inner side of the vehicle body gen- 
erally perpendicularly to the side window. Moreover, the 
extension portion is formed into such a sheet shape hav- 
ing flexibility that it can be arranged in front of a passen- 
15 get upon completion of the expansion of the airbag. 
Moreover, the body portion upon completion of the ex- 
pansion fixes its upper edge on the body side while al- 
lowing the lower edge to move generally perpendicular 
to the side window upon completion of the expansion. 
20 The extension portion is fixed at its leading edge (the 
edge removed from the airbag body portion) on the ve- 
hicle body and is housed in a roof portion over the front 
side of the passenger such that it can protrude down- 
ward along with the body portion housed above the up- 
25 per edge of the side window. 

[0008] In the head protecting airbag device according 
to the first aspect of the invention, the body portion ex- 
pands while extending downward from the upper edge 
of the side window positioned on the side face of the 
30 vehicle thereby to cover the inner side of the side win- 
dow, when the airbag admits the inflating gas. Moreover, 
the extension portion is pulled by the body portion to 
protrude downward from the roof portion acting as the 
housing so that it is arranged in front of the passenger. 
35 [0009] Even if the body portion of the airbag is ar- 
ranged closer to the center of the cabin than the head 
of the passenger which is close to the side window at 
the beginning of completion of the expansion, the lower 
edge of the body portion can move generally at a right 
40 angle with respect to the side window. Therefore, the 
airbag having completed the expansion does not push 
the passenger forcibly onto the side window. If the ve- 
hicle makes a rollover, a transverse movement or a side 
collision, on the contrary, the passenger may move 
45 away from the side window and toward the center of the 
vehicle. If the airbag body portion then moves its lower 
edge Inward and then returns it outward, it can enter Into 
the space between the passenger and the side window. 
If the airbag body portion is then sandwiched between 
so the passenger's head portion and the side window, the 
head portion is properly restrained (or protected) by the 
airbag body portion. 

[0010] Here, the extension portion's leading edge 
apart from the body portion Is fixed on the body side of 
55 the vehicle. However, the extension portion has flexibil- 
ity. Therefore, the airbag body portion having completed 
its expansion can flex the extension portion to rock the 
lower edge like a free end. As a result, the body portion 
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can smoothen the inward movement and the outward 
returning movement of the lower edge. 
[0011] Upon completion of the expansion of the air- 
bag, moreover, the airbag extension portion is arranged 
in front of the passenger. This extension portion is fixed s 
at its leading end portion apart from the body portion on 
the vehicle body side and is connected at its root portion 
to the airbag body portion. Therefore, It is hard for the 
extension portion to move forward. As a result, the ex- 
tension portion can restrain (or protect) the passenger's 10 
head properly even if when it is on the inner side of the 
airbag body portion it moves forward. 
[001 2] in the head protecting airbag device according 
to the first aspect of the invention, therefore, even if the 
passenger is close to the side window, the airbag having is 
expanded can be smoothly arranged between the pas- 
senger and the side window. Even if the passenger 
moves forward, moreover, the airbag can retrain the 
passenger smoothly. 

[001 3] I n this head protecting airbag device of the first 20 
aspect, it is desired that the extension portion is formed 
to extend from the whole front vertical end of the body 
portion. 

[0014] With this construction, the vicinity of the bound- 
ary between the extension portion and the body portion 25 
can be a wide area. Therefore, the extension portion can 
retain an area as wide as possible, thereby to improve 
its ability to retrain the passenger moving forward. 
[0015] In this head protecting airbag device of the first 
aspect, moreover, the extension portion may be formed 30 
into a mesh shape for retaining a forward visibility. 
[0016] With this construction, the extension portion is 
enabled to retain the forward visibility by the mesh 
shape even if the airbag completes its extension and 
expansion so that the extension portion is arranged in 35 
front of the passenger Therefore, the passenger can 
grasp the surrounding situation easily. Here, this mesh- 
shaped structure may include a net shape or a lattice 
shape so that the extension portion can restrain the pas- 
senger moving forward and can retain the forward visi- *o 
bility. 

[0017] According to a second aspect of the invention, 
there is provided a head protecting airbag device com- 
prising an airbag folded and housed above the upper 
edge of a window inside of a vehicle and expanded while 45 
being extended to cover the inner side of the window 
when it admits an inflating gas. The airbag includes a 
body portion and an extension portion. The body portion 
covers the inner side of a side window positioned on the 
side face of the vehicle. The extension portion has flex- so 
ibility and is arranged on at least one longitudinal end 
side of the body portion, and extends on the inner side 
generally perpendicular to the side window. Moreover, 
the extension portion is fixed at its leading end portion 
opposite from the airbag body portion. Moreover, the 55 
body portion is fixed at its upper edge upon completion 
of the expansion on the body side, and allows the lower 
edge upon completion of the expansion to move gener- 



ally perpendicular to the side window. The body portion 
has a smaller length in the longitudinal direction at the 
time when it admits the inflating gas than that when it is 
in an extended but non-expanded state. 
[0016] In the head protecting airbag device according 
to the second aspect of the invention, too, the body por- 
tion expands while extending downward from the upper 
edge of the side window positioned on the side face of 
the vehicle thereby to cover the inner side of the side 
window, when the airbag admits the inflating gas. 
[0019] Even if the body portion of the airbag Is ar- 
ranged closer to the center of the cabin than the head 
of the passenger which is close to the side window at 
the beginning of completion of the expansion, the lower 
edge of the body portion can move generally at a right 
angle with respect to the side window. Therefore, the 
airbag having completed the expansion does not push 
the passenger forcibly onto the side window. If the ve- 
hicle makes a rollover, a transverse movement or a side 
collision, on the contrary, the passenger may move 
away from the side window inward of the vehicle. When 
the airbag body portion then moves its lower edge in- 
ward and then returns it outward, it can enter into the 
space between the passenger and the side window. If 
the airbag body portion is then sandwiched between the 
passenger's head portion and the side window, the head 
portion is properly restrained (or protected) by the airbag 
body portion. 

[0020] It is natural thatthe extension portion of the air- 
bag retains the flexibility even if it is fixed at its leading 
end portion apart from the body portion on the body side 
of the vehicle. Therefore, the airbag body portion having 
completed its expansion can rock at its lower edge free- 
ly. As a result, the body portion can have smooth inward 
and outward movement of the lower edge. 
[0021] Moreover, the airbag body portion expands to 
reduce its longitudinal length from that of the extended 
but non-expanded state. Moreover, the extension por- 
tion extending from at least one longitudinal end of the 
body portion is fixed at its leading end portion away from 
the body portion and on the vehicle body side. There- 
fore, the body portion and the extension portion upon 
completion of the expansion take such a shape similar 
to about one quarter of a cylinder so as to enclose the 
passenger. As a result, the airbag body portion arranged 
on the outer side of the passenger is difficult to move 
out of the vehicle even it is pushed by the passenger 
moving outward. Moreover the passenger is properly 
restrained (or protected) on the inner side of the body 
portion or the extension portion of the airbag. 
[0022] In the head protecting airbag device according 
to the second aspect of the invention, therefore, even if 
the passenger is close to the side window, the airbag 
having expanded can be smoothly arranged between 
the passenger and the side window. Even if the airbag 
is moved by the passenger moving outward, moreover, 
it can retrain the passenger properly. 
[0023] In this head protecting airbag device of the sec- 
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ond aspect, it is desired that extension portions of the 
airbag are arranged on the two longitudinal ends of the 
body portion. 

[0024] With this construction, the body portion having 
completed Its expansion is supported by the extension 
portions extending inward from the body portion' s two 
longitudinal ends. Thereby, it is harder for the body por- 
tion arranged on the outer side of the passenger to move 
outward even if It rs pushed by the passenger moving 
outward. As a result, the body portion can improve its 
ability to retrain the passenger 

[0025] In the head protecting airbag device of the sec- 
ond aspect, moreover, it is desired that If the vehicle is 
constructed to have the side window on each of the two 
transverse sides, the airbag body portion is constructed 
to cover at least one of the transverse side windows of 
the vehicle. 

[0026] In case the head protecting airbag device is 
mounted on a vehicle such as a single-cab vehicle hav- 
ing one row of seats, in which the side windows are ar- 
ranged individually on the two transverse side faces, the 
airbag body portion may be arranged to cover at least 
one side window in thetransverse direction of the single- 
cab vehicle. 

[0027] In the head protecting airbag device of the sec- 
ond aspect, moreover, in case the airbag device is 
mounted on the vehicle which is constructed with a pillar 
portion extending generally vertically and with side win- 
dows in front of and at the back of the pillar portion, the 
airbag body portion may be constructed to cover the 
side windows and also the pillar portion . I n this case, the 
airbag body portion is also restrained by the pillar portion 
from moving to the outside of the vehicle. Therefore, the 
it is harder for the airbag body portion to move to the 
outside of the vehicle even if it is pushed by the passen- 
ger moving outward. 

[0028] In the head protecting airbag device of the sec- 
ond aspect, moreover, it is desired that the body portion 
includes a gas inflow portion for admitting the inflating 
gas, and that the gas inflow portion is constructed to 
have a plurality of expansion portions juxtaposed longi- 
tudinally for inflating in vertical rod shapes. With this 
construction, the body portion can easily have a great 
amount of shrinkage in the longitudinal direction when 
expanding. Moreover, the body portion can be better 
prevented from moving outward. 
[0029] According to a third aspect of the invention, 
there is provided a head protecting airbag device com- 
prising an airbag folded and housed above the upper 
edge of a window inside of a vehicle and expanded while 
being extended to cover the inner side of the window 
when it admits an inflating gas. The airbag includes a 
body portion and an extension portion. The body portion 
covers the inner side of a side window positioned on the 
side face of the vehicle. The extension portion is ar- 
ranged on at least one longitudinal end of the body por- 
tion, and extends on the inner side generally perpendic- 
ular to the side window. Moreover, the extension portion 



has flexibility and is fixed at its leading end portion on 
the vehicle body. Moreover, the body portion is fixed at 
its upper edge to the vehicle body upon completion of 
the expansion, and allows the lower edge to then move 

s generally perpendicular to the side window. When the 
airbag is housed, moreover, the body portion is housed 
such that it is covered with the roof head lining above 
the upper edge of the side window. On the other hand, 
the extension portion merged with the body portion is 

io housed above the upper edge of a window adjoining the 
side window and covered with the roof head lining so 
that it can protrude downward. 

[0030] In the head protecting airbag device according 
to the third aspect of the invention, too, the body portion 

15 expands while extending downward from the upper 
edge of the side window positioned on the side face of 
the vehicle thereby to cover the inner side of the side 
window, when the airbag admits the inflating gas. 
[0031] Even if the body portion of the airbag is ar- 

20 ranged closer to the center of the cabin than the head 
of the passenger which is close to the side window at 
the beginning of completion of the expansion, the lower 
edge of the body portion can move generally at a right 
angle with respect to the side window. Therefore, the 

25 airbag having completed the expansion does not push 
the passenger forcibly onto the side window. If the ve- 
hicle has a rollover, a transverse movement or a side 
collision, on the contrary, the passenger may move 
away from the side window to the center of the vehicle. 

30 When the airbag body portion then moves its lower edge 
inward and then returns outward, it can enter into the 
space between the passenger and the side window. If 
the airbag body portion is then sandwiched between the 
passenger's head portion and the side window, the head 

35 portion is properly restrained (or protected) by the airbag 
body portion. 

[0032] It is natural thatthe extension portion of the air- 
bag retains flexibility even if it is fixed at its leading end 
portion on the body side of the vehicle. Therefore, the 
40 airbag body portion having completed its expansion can 
rock its lower edge freely so that the body portion lower 
edge can be smoothened in both its inward movement 
and outward movement. 

[0033] At the time of housing the airbag, moreover, 
45 the body portion is so housed that it is covered with the 
roof head lining covering the inner side of the roof por- 
tion above the upper edge of the side window. On the 
other hand, the extension portion is housed and covered 
with the roof head lining so that it can protrude down- 
so ward to merge into the body portion above the upper 
edge of a window adjoining the side window. Therefore, 
even if the airbag is housed on the vehicle, the appear- 
ance by the inner side of the vehicle becomes good. 
[0034] In the head protecting airbag device according 
ss to the third aspect of the invention, therefore, even if the 
passenger is close to the side window, the airbag having 
extended and expanded can be smoothly arranged be- 
tween the passenger and the side window. Moreover, 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0041] 

5 Fig. 1 is a front view taken from the inside of a ve- 
hicle and showing a head protecting alrbag device 
according to a first embodiment of the present in- 
vention; 

Fig. 2 is an enlarged schematic section of a portion 
^0 taken along arrows II - II of Fig. 1 ; 

Fig. 3 is an enlarged schematic section of a portion 
taken along arrows III - 111 of Fig. 1 ; 
Fig. 4 is a top plan view of a vehicle, on which the 
head protecting airbag device of the first embodi- 
es ment is mounted; 

Fig. 5 is a front view showing the state in which the 
airbag to be employed in the first embodiment is ex- 
panded flat; 

Fig. 6 is a transverse section showing an inflated 
20 state of th e ai rbag of the f i rst embodiment and taken 
along arrows VI - VI of Fig. 5; 
Fig, 7 is a schematic perspective view showing the 
inflated state of the airbag of the first embodiment 
being mounted on the vehicle; 
25 Figs. 8A to 8C are diagrams for explaining the be- 
haviors of the airbag at the time when the vehicle is 
rolled sides in the first embodiment; 
Fig. 9 is a horizontal section of a front side portion 
showing the inflated state of the airbag of the first 
30 embodiment being mounted on the vehicle; 

Fig. 1 0 is a front view taken from the inside of a ve- 
hicle and showing the used mode of a head protect- 
ing airbag device according to a second embodi- 
ment; and 

55 Fig, 11 is a front view taken from the inside of a ve- 
hicle and showing the used mode of a head protect- 
ing airbag device according to a third embodiment. 

DESCRIPTION OF THE PREFERRED 
40 EMBODIMENTS 



the airbag can be mounted with an excellent appear- 
ance on the vehicle. 

[0035] In this head protecting airbag device of the 
third aspect, the extension portions may be arranged on 
the two longitudinal ends of the body portion, the front 
extension portion housed above the upper edge of the 
front window and the back extension portion housed 
above the upper edge of the rear window. 
[0036] With this construction, upon completion of the 
expansion of the airbag, the three windows, i.e., the 
front, side and back windows on the inner side can be 
covered with the single airbag. As a result, according to 
this airbag device, the performance of the airbag to re- 
strain (or protect) the passenger inside of the vehicle 
can be better improved while keeping the excellent ap- 
pearance of the Inner side of the vehicle. 
[0037] Moreover, the head protecting airbag device of 
the invention can also be constructed in the following 
manner Specifically, the body portion of the airbag Is 
housed by covering it with a door portion. Moreover, the 
body portion extends by pushing and opening the door 
portion when it admits the inflating gas. The body portion 
is provided with a gas inflow portion for admitting the 
inflating gas. This gas inflow portion is constructed to 
include a gas distributing passage portion extending 
longitudinally on the upper edge of the body portion to 
distribute the inflating gas inflow longitudinally in the 
body portion. Moreover, the body portion is so fixed on 
the vehicle body that the gas distributing passage por- 
tion protrudes below the door portion upon completion 
of the expansion. 

[0038] With this construction, upon completion of the 
expansion of the airbag body portion, the vicinity of the 
gas distributing passage portion having expanded can 
protrude below the door portion. Therefore, the body 
portion can rock its lower end portion easily. As a result, 
the body portion can have inward and outward move- 
ments of the lower edge that are smoother. 
[0039] On the other hand, the head protecting airbag 
device of the invention may also be constructed in the 
following manner. Specifically, the body portion includes 
a gas inflow portion for admitting the inflating gas. More- 
over, the extension portion is constructed to be housed 
by being covered with a door portion that can be opened 
by pushing. Moreover, the extension portion includes a 45 
gas inflow portion at its upper end extended from the 
gas inflow portion of the body portion for pushing and 
opening the door portion when it admits the inflating gas. 
[0040] With this construction, when the airbag ex- 
pands, the gas inflow portion of the extension portion so 
pushes and opens the door portion covering the exten- 
sion portion easily. As a result, the extension portion 
smoothly protrudes downward even if it is bent inward 
at the body portion. 



[0042] The Invention wiil be described below by way 
of embodiments shown in the drawings. In addition, the 
invention is not limited to the embodiments. All modifi- 
cations within the requirements of the claims and equiv- 
alents with respecttotherequirementsshould be includ- 
ed in the scope of the claims. 

[0043] A head protecting airbag device M1 of a first 
embodiment is constructed, as shown in Fig. 1 , to in- 
clude an airbag 14 and an inflator34 for feeding an in- 
flating gas to the airbag 1 4. This airbag 1 4 is folded and 
housed above the upper edges of the inner sides of side 
windows SW (SW1 and SW2) located on the side faces 
VS of a vehicle V1, front window FW, and rear window 
RW. 

[0044] Here in this vehicle V1 , the airbag devices M1 
are mounted individually on the right and left sides VS, 
as shown in Fig. 4. These airbag devices M1 are made 
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symmetric with respect to the center line in the longitu- 
dinal direction of the vehicle V1 . Moreover, the following 
description will be made on the airbag device M1 on the 
right side of the vehicle V1 but omitted on the airbag 
device M1 on the left side of the vehicle V1 . 
[0045] On the other hand, the vehicle V1 has a center 
pillar portion CP arranged between a front pillar portion 
FP and a rear pillar portion BP. The side window SW is 
composed of the two side windows SW1 and SW2. 
These side windows SW1 and SW2 are longitudinally 
separated by the center pillar portion CP. Moreover, the 
side window SW1 is arranged in a front door FD, and 
the side window SW2 is arranged in a rear door RD. 
[0046] Moreover, the airbag 14 is constructed, as 
shown in Figs. 1 and 5, to include a body portion 15 and 
extension portions 26 (26F and 26B). The body portion 
15 covers the inner side of the center pillar portion CP 
and the inner sides of the side windows SW1 and SW2. 
The extension portions 26 are arranged on the two lon- 
gitudinal ends of the body portion 15. Each extension 
portion 26 covers about one half of the inner side of the 
front window FW or the rear window RW on the side of 
the vehicle side VS. The extension portion 26F or 26B 
is formed into a flexible sheet shape. The extension por- 
tion 26F or 26B extends inwards generally perpendicu- 
lar to the side windows SW1 and SW2. Moreover, the 
front extension portion 26F is arranged, when the airbag 
14 is extended and expanded, in front of a front passen- 
ger MF on the front seat. The back extension portion 
26B is arranged, when the airbag 14 is extended and 
expanded, on the rear of a passenger MB of the back 
seat. 

[0047] In the case of this embodiment, the body por- 
tion 15 is hollow weaving with yarns of polyester or 
polyamide. This body portion 15 is provided with a gas 
inflow portion 16 and a non-inflow portion 20. The gas 
inflow portion 16 is so expanded when it is fed with an 
expanding gas G from the inflator 34 that its inner side 
wall portion 16a and its outer side wall portion 16b may 
separate from each other. The non-inflow portion 20 
does not admit the inflating gas G. Here, the gas inflow 
portion 16 is so manufactured that it may keep its inter- 
nal pressure, i.e., its expanded state for a time period 
of 5 seconds or more after its expansion is completed. 
[0048] The gas inflow portion 1 6 is provided with a plu- 
rality of expansion portions 18, a gas distributing pas- 
sage portion 17 and a communication portion 19. The 
expansion portions 18 are longitudinally juxtaposed by 
regulation portions 22 belonging to the non-inflow por- 
tion 20. The gas distributing passage portion 1 7 is a por- 
tion for distributing the inflating gas G from the inflator 
34 to the individual expansion portions 18. 
[0049] The gas distributing passage portion 17 is ar- 
ranged to extend longitudinally along the upper end 1 5a 
of the body portion 15 and to communicate with the up- 
per ends of individual expansion portions 18 (i.e., 18a, 
18b, 18c, 18d, 18e : 18f, 18g and 18h). In the vicinity of 
the longitudinal central portion of the gas distributing 



passage portion 17, there is protruded upward an inlet 
portion 1 7a which has a generally cylindrical shape . This 
inlet portion 17a is connected to the inflator 34. On the 
two longitudinal ends of the gas distributing passage 
5 portion 1 7, moreover, there are arranged extended in- 
flow portions 17b and 17b. These extended inflow por- 
tions 17b and 17b enter slightly into the upper ends of 
the extension portions 26F and 26B. The extended in- 
flow portions 1 7b and 1 7b push and open the door por- 
10 tions 9 and 10 of a roof head lining 7 easily when the 
airbag 14 expands. Therefore, the individual extension 
portions 26F and 26Bcan smoothly protrude downward. 
[0050] The individual expansion portions 18 commu- 
nicate at their upper ends with the gas distributing pas- 
ts sage portion 1 7 and at their lower ends with one another 
through the communication portion 19. This communi- 
cation portion 19 is arranged to extend longitudinally on 
the side of the lower end 15b of the body portion 15. 
Here, the two expansion portions 18 (i.e., 18d and 18e) 
20 across the plate portion 24 of the non-inflow portion 20 
are caused to communicate with each other through the 
communication portion 19. These expansion portions 
18 are expanded into such column shapes as extend 
vertically. Because of these expansion portions 18, the 
25 body portion 15 has a smaller longitudinal length L1 
when completely expanded than a length L0 when ex- 
tended flat but not expanded. 

[0051] In the embodiment, moreover, the front four ex- 
pansion portions 18 (i.e., 18a, 18b, 18c and 18d) cover 
30 the inner side of the side window SW1 by the front seat 
and the inner side of the front part of the center pillar 
portion CP. The rear four expansion portions 18 (i.e., 
1 8e, 1 8f, 1 8g and 1 8h) cover the inner side of the side 
window SW2 by the back seat and the inner side of the 

35 rear part of the pillar portion PP. 

[0052] The non-inflow portion 20 is provided with a pe- 
ripheral edgeportion21 , aplurality of regulating portions 
22, a plurality of mounting portions 23 and a plate portion 
24. The peripheral edge portion 21 is arranged around 

40 the gas inflow portion 16. The regulating portions 22 are 
formed into the shape of a vertical line. These regulating 
portions 22 are formed to define the individual expan- 
sion portions 18 thereby to substantially equalize the 
thickness of the gas inflow portion 16 expanded. The 

45 individual mounting portions 23 are extended above the 
peripheral edge portion 21 on the upper edge 15a of the 
body portion 15. The plate portion 24 is arranged in a 
generally rectangular shape between the expansion 
portions 1 8d and 1 8e. The peripheral edge portion 21 is 

so also arranged around the plate portion 24. The periph- 
eral edge portion 21 , the regulating portions 22 and the 
mounting portions 23 are finely woven. The plate portion 
24 is coarsely woven because it does not contact direct- 
ly with the gas inflow portion 1 6. 

55 [0053] The plate portion 24 is arranged to maintain the 
entire shape of the body portion 15 and to reduce the 
volume of the gas inflow portion 1 6. In the embodiment, 
the plate portion 24 covers the vicinity of the rear part 
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of the center pillar portion CP and the vicinity of the front 
part of the rear side window SW2 when the airbag is 
expanded. 

[0054] The individual mounting portions 23 are indi- 
vidually provided with mounting holes 23a for receiving 
mounting bolts 32, for mounting the body portion 15 on 
an inner panel 3 (as referred to Fig. 3). This Inner panel 
3 is a member of the body 1 of the vehicle V1 . To each 
mounting portion 23, as shown in Fig. 3, there is applied 
a mounting bracket 31 acting as a contact plate. The 
mounting portion 23 is fixed together with the mounting 
bracket 31 on the inner panel 3 above the upper edges 
of the side windows SW1 and SW2. In short, the mount- 
ing portion 23 is fixed on the inner panel 3 of a roof side 
rail portion RR on the vehicle body 1 . Moreover, each 
mounting portion 23 is mounted on the inner panel 3 
above the upper end 15a of the body portion 1 5 so that 
the lower edge 1 5b of the body portion 1 5 becomes free 
to move. In other words, the lower edge 15b of the body 
portion 15 can rock toward the inside of the cabin I or 
the outside O of the vehicle body generally perpendic- 
ularto the side windows SW1 and SW2. Moreover, each 
mounting portion 23 is made vertically longer than 
mounting portions 29 on the extension portions 26F and 
26B. This is because the vicinity of the gas distributing 
passage 17 of the body portion 15 may protrude down- 
ward from a door portion 8 of the roof head lining 7 when 
the body portion 15 completes its expansion. 
[0055] Here, a mounting portion 23F at the front end 
is fixed on the inner panel 3 over the front pillar FP. A 
mounting portion 23B on the rear end side is fixed on 
the inner panel 3 over the rear pillar portion RR Moreo- 
ver, a member designated by 2 in Figs. 2 and 3 is an 
outer panel on the vehicle body 1 . Furthermore, the in- 
ner panel 3 has a plurality of mounting holes 4. A nut 5 
for the bolt 32 is attached in the periphery of each mount- 
ing hoie 4. 

[0056] The individual extension portions 26F and 26B 
are so protruded into a generally right triangle shape that 
their leading end portions 28 are narrowed from the two 
longitudinal ends 15c and 15d of the body portion 15. 
The leading end portions 28 of the individual extension 
portions 26F and 26B are located at opposite ends apart 
from the body portion 15. The root portions 27 of the 
individual extension portions 26F and 26B are located 
on the sides close to the body portion 15. The root por- 
tions 27 and 27 of the individual extension portions 26F 
and 26B are individually extended along substantially 
the whole vertical length of the front and rear ends 15c 
and 1 5d of the body portion 15. When the individual ex- 
tension portions 26F and 26B are extended flat together 
with the body portion 15, more specifically, their upper 
edges 26a extend longitudinally in parallel with the up- 
per end 1 5a of the body portion 1 5, and their lower edg- 
es 26b extend as hypotenuses obliquely upward from 
the lower end 15b of the body portion 15. In the embod- 
iment, moreover, the individual extension portions 26F 
and 26B are formed by stitching mesh materials 25 to 



the front and rear end portions 1 5c and 1 5d of the body 
portion 15, The mesh materials 25 are so woven of 
polyamlde or polyester yams into a flexible sheet shape 
as to have a number of small through holes or openings. 
5 [0057] At the leading end portion 28 of each of the 
extension portions 26F and 26B, moreover, there is 
Tormed the mounting portion 29 which is protruded up- 
ward (as referred to Fig. 2). This mounting portion 29 is 
formed into a generally rectangular plate shape which 

10 has a mounting hole 29a for inserting the bolt 32 there- 
through. These mounting portions 29 fix the mounting 
brackets 31 , too. Moreover, the individual mounting por- 
tions 29 are fixed on the inner panel 3 on the side of the 
body 1 by the bolts 32. Still moreover, the mounting por- 

15 tion 29 of the front extension portion 26F Is fixed in the 
vicinity of the transverse center of roof portion R on the 
upper edge of the front window FW. 
[0058] In the airbag 14 of the embodiment, the body 
portion 15 is folded up and is housed across the center 

20 pillar portion CP above the upper edges of the side win- 
dows SW1 and SW2 of the inside of the vehicle. More- 
over, the body portion 15 thus housed is covered with 
the door portion 8 of the roof head lining 7. This roof 
head lining 7 covers the inner side of the roof portion R. 

25 The door portion 8 is formed on the lower edge of the 
roof head lining 7 located in the roof side rail portion RR. 
On the other hand, the front extension portion 26F is 
folded up and is housed in the region from over the front 
pillar portion FP and to over the portion of the vehicle 

30 body in front of the passenger MF in the front seat. In 
the embodiment, more specifically, the front extension 
portion 26 F is housed from the vicinity over the pillar 
portion FP to the upper edge of the front window FW in 
the roof portion R. The front extension portion 26F 

35 housed is covered with the door portion 9 . This door por- 
tion 9 is arranged on the lower edge of the roof head 
lining 7 at the front side of the roof portion R. The back 
extension portion 26B is folded up and is housed from 
the top of the rear pillar portion RP to over the rear of 

40 the passenger MB in the back seat. In the embodiment, 
more specifically, the back extension portion 26B is 
housed from the vicinity over the pillar portion RP to the 
upper edge of the rear window RW in the roof portion R. 
The back extension portion 26B housed is covered with 

^5 the door portion 10. This door portion 1 0 is arranged on 
the lower edge of the roof head lining 7 at the rear side 
of the roof portion R. The individual door portions 8, 9 
and 1 0 comprise an airbag cover 12 for covering the air- 
bag 14 when folded and housed. Moreover, the individ- 

50 ual door portions 8, 9 and 10 are pushed by the airbag 
14 when it expands, so that they are opened into the 
inside of the cabin I while moving their lower edges. 
[0059] The inflator 34 is constructed to include a body 
portion 34a and a tube joint portion 34b. The body por- 

55 tion 34a is formed into a cylindrical shape. The tube joint 
portion 34b is formed into such a bent pipe shape to be 
jointed to the body portion 34a as to guide the inflating 
gas G (as referred to Fig. 5), as discharged from the 
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body portion 34a, into the inlet portion 1 7a of the airbag 

14. The inflator 34 is held in a mounting bracket 36 for 
clamping the outer circumference of the body portion 
34a. By using bolts 37 to fix the bracket 36 on the inner 
panel 3, moreover, the inflator 34 is fixed on the inner 
panel 3 in the vicinity over the center pillar portion CP. 
Here, the lower end of the joint tube portion 34b is in- 
serted Into the inlet portion 17a and is fastened to com- 
municate with the inlet portion 1 7a by a (not-designated) 
fastening member such as a clamp. 

[0060] The inflator 34 is electrically connected 
through not-shown leads wire with a control unit 40 and 
is activated by inputting thereto an action signal from the 
control unit 40. This control unit 40 outputs the action 
signal to the inflator 34 when it receives a signal from a 
rollover sensor 41 or a side collision sensor 42. The roll- 
over sensor 41 detects a side roll or a rollover of the 
vehicle V1 . The side collision sensor 42 detects a side 
collision of the vehicle V1 . 

[0061] Here will be described how to mount the head 
protecting airbag device M1 of the first embodiment on 
the vehicle V1 . First of all, the airbag 14 is manufactured 
by stitching and connecting thefront and back extension 
portions 26F and 26B to the hollow woven body portion 

15. Next, the airbag 14 is extended flat, and the body 
portion 15 is accordion-folded together with the front and 
back extension portions 26F and 26B so as to bring the 
lower end 15b closer to the upper end 15a. Moreover, 
the airbag 14 is wrapped, after being folded, with break- 
able not-shown tape material so that it may stay folded, 
[0062] Next, the individual mounting portions 23 and 
29 of the airbag 14 are mounted on the mounting brack- 
ets 31 . On the other hand, the inlet portion 1 7a is con- 
nected to the joint tube portion 34b of the inflator 34. 
Then, the mounting bracket 36 is mounted on the inflator 
34 to complete the airbag assembly. 

[0063] After this, the individual mounting brackets 31 
and 36 are fixed at the predetermined positions of the 
inner panel 3 by using the bolts 32 and 37, and the roof 
head lining 7 is mounted on the inner panel 3. As a re- 
sult, the airbag 14 and the inflator 34 can be mounted 
on the vehicle V1 . 

[0064] Here, the control unit 40, the rollover sensor 
41 and the side collision sensor 42 are separately 
mounted at the predetermined positions of the vehicle 
V1. When the head protecting airbag device M1 is 
mounted on the vehicle V1 , moreover, the not-shown 
iead wires extending from the inflator 34 are connected 
with the control device 40. 

[0065] After the head protecting airbag device M1 is 
mounted on the vehicle V1 , moreover, the control device 
40 inputs the rollover detection signal to predict a rollo- 
ver or the like of the vehicle V1 , from the rollover sensor 
41 . Then, the control device 40 activates the inflator 34. 
Moreover, the inflator 34 discharges the inflating gas. At 
this time, the airbag 14 admits the inflating gas from the 
inlet portion 1 7a into the gas distributing passage por- 
tion 1 7, and distributes the gas from the gas distributing 



passage portion 17 into the individual expansion por- 
tions 1 8. Therefore, the body portion 1 5 of the airbag 1 4 
expands and breaks the not -shown tape material. Then, 
the body portion 15 pushes and opens the door portion 

5 8 of the roof head lining 7 and expands while extending 
downward from the upper edges of the side windows 
SW1 and SW2. As a result, the body portion 15 covers 
the inner sides of the side windows SW1 and SW2 and 
the center pillar portion CP. On the other hand, the front 

10 and back extension portions 26F and 26B are pulled by 
the body portion 15 to open the individual door portions 
9 and 1 0 and to protrude downward from the roof portion 
R that had housed them. As a result, the front extension 
portion 26F is so arranged in front of the passenger MF 

15 in the front seat as to cover the front window FW, and 
the back extension portion 26B is so arranged on the 
back side of the passenger MB in the back seat as to 
cover the rear window RW. 

[0066] At this time, the passenger M Fin the front seat 

20 may be close to the side window SW1 , as shown in Fig. 
8A. Even if the body portion 15 of the airbag 14 is ar- 
ranged on the side of the head MH of the passenger MF 
in the front seat toward the center of the cabin I at the 
beginning of the expansion, its lower end 1 5b can move 

25 generally perpendicularto the side window SW1 . There- 
fore, the body portion 1 5 after completing its expansion 
will not press the head MH of the passenger MF onto 
the side window SW1 . If the vehicle V1 rolled over, on 
the contrary, the passenger MF in the front seat may 

30 move toward the inside of the cabin I away from the side 
window SW1 . At this time, the airbag body portion 15 
may be pushed by the passen ger M F moving toward the 
Inside of the cabin I or may move the lower end 15a to- 
ward the inside of the cabin I by its own inertial force. 

35 When the body portion lower end 15b then moves over 
the passenger's head MH, the body portion 15 returns 
toward the outside O, as shown in Fig. 8B, so that it en- 
ters the space between the passenger MF and the side 
window SW1 . When the airbag body portion 15 is then 

40 sandwiched between the passenger's head MH and the 
side window SW1 , it can restrain (or protect) the pas- 
senger's head MH properly. This mode becomes the 
same also to the passenger MB in the back seat. 
[0067] Here, the extension portions 26F and 26B of 

45 the airbag 1 4 are made flexible. Even if these extension 
portions 26F and 26B fix the leading end portions 28 
removed from the body portion 1 5, on the inner panel 3 
of the vehicle body 1 , therefore, the airbag body portion 
15 when completely expanded can rock its lower end 

so 15b freely by flexing the extension portions 26F and 
26B. Moreover, the body portion 15 can move its lower 
end 15b smoothly toward the inside of the cabin i and 
can return smoothly toward the outside O. 
[0068] In the first embodiment, moreover, when the 

55 airbag 14 completes its expansion, the front extension 
portion 26F is arranged in front of the passenger MF in 
the front seat In this front extension portion 26F, the 
leading end portion 28 removed from the body portion 
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15 is fixed on the inner panel 3 of the vehicle body 1, 
and the root portion 27 of the extension portion is con- 
nected to the airbag body portion 1 5 . Therefore, it is hard 
for the front extension portion 26F to move to the front. 
As a result, the front extension portion 26F can restrain s 
{or protect) the passenger's head MH, even if this head 
MH moves forward while being arranged on the side of 
the airbag body portion 1 5 toward the center of the cabin 
I. 

[0069] According to the head protecting airbag device 
M1 of the first embodiment, therefore, even if the pas- 
senger MF comes close to the side window SW1, the 
expanded airbag 14 can be smoothly arranged between 
the passenger MF and the side window SW1 . Even if 
the passenger MF moves forward, moreover, the airbag 
14 can restrain the passenger MF smoothly. 
[0070] In the first embodiment, moreover, the control 
device 40 activates the inflator 34 to expand the airbag 
14, too, even when it receives the detection signal from 
the side collision sensor 42 having detecting the side 
collision of the vehicle V1 .Therefore, actions and effects 
similar to the aforementioned ones can also be attained 
at the time of a side collision of the vehicle V1 . 
[0071] In the first embodiment, moreover, the front ex- 
tension portion 26Fof the airbag 14 extends from along 
substantially the whole vertical length of the front end 
15c of the body portion 15. Therefore, the root portion 
27 in the vicinity of the boundary between the extension 
portion 26F and the body portion 15 has a wide area so 
that the extension portion 26F can restrain over a wide 30 
area. As a result, the front extension portion 26 F can 
improve the restraining of the passenger MF moving for- 
ward. 

[0072] in this head protecting airbagdevice M1 , more- 
over, the front extension portion 26F of the airbag 1 4 is 35 
formed into such a mesh shape as can retain forward 
visibility. Even when the airbag 14 completes its expan- 
sion so that its front extension portion 26F is arranged 
in front of the passenger MF in the front seat, its mesh 
shape can retain the forward visibility. As a result, the 40 
passenger MF can grasp the surrounding situations 
easily. Here, this mesh shape structure can include a 
net shape and a lattice shape, and the extension portion 
26F can restrain the passenger MF moving forward and 
can retain the forward visibility. 45 
[0073] Without taking the aforementioned points into 
consideration, it is quite natural that the extension por- 
tion 26F may be formed into a sheet shape having flex- 
ibility but not visibility. 

[0074] Here in the airbag device M1 of the embodi- so 
ment, the back extension portion 26B is also formed into 
the mesh shape so that it can retain a backward visibility. 
[0075] From the viewpoint of only the restraining per- 
formance on the front side, on the other hand, an airbag 
1 4A having the back extension portion 26B omitted may 55 
be employed in a head protecting airbag device M2 ac- 
cording to a second embodiment, as shown in Fig. 10. 
Here, the airbag device M2 is substantially different from 



the airbag device M 1 only in that the back extension por- 
tion 26B is omitted from the airbag 14A. In the airbag 
device M2, moreover, the remaining portions and mem- 
bers are similar to those of the first embodiment so that 
their description will be omitted by designating the sim- 
ilar portions and members by the common reference nu- 
merals. 

[0076] In the head protecting airbag device M1 of the 
first embodiment, moreover, the airbag body portion 15 
expands such that its length is made smaller than that 
of the extended but non-expanded state, namely, such 
that the length is reduced from the value LO to the value 
L1. Moreover, the leading end portion 28 of the exten- 
sion portion 26F extended from the front end 15c of the 
body portion 15 Is fixed on the inner panel 3 of the body 
1 . As shown by solid lines in Figs. 7 and 9, therefore, 
the body portion 15 and the extension portion 26F upon 
completion of the expansion take such a shape similar 
to about one quarter of a cylinder as to enciose the pas- 
senger MF. Moreover, the body portion 15, as arranged 
on the side of the outside O of the passenger MF, is hard 
to move toward the outside O even if it is pushed by the 
passenger MF moving toward the outside O. As a result, 
the airbag 14 can restrain the passenger MF on the side 
of the inside of the cabin I of the body portion 1 5 or the 
extension portion 26F. 

[0077] Here, double-dotted lines in Fig. 9 show the 
state in which the airbag body portion 1 5 is extended in 
the non-expanded state. In this state, the airbag body 
portion 15 and the extension portion 26F are arranged 
generally at a right angle with respect to each other. In 
the first embodiment, however, the airbag body portion 
15 becomes shorter, as shown by the solid lines in Fig. 
9, as it is expanded. Moreover, the body portion 15 and 
the extension portion 26F upon completion of the ex- 
pansion take the state similar to about one quarter of a 
cylinder to enclose the passenger MF. 
[0078] In case the airbag body portion 15 Is so con- 
structed that the length L1 upon completion of the ex- 
pansion is shorter than that L0 in the extended but non- 
expanded state, the aforementioned actions and effects 
can be attained if the extension portion 26 is arranged 
on at least one longitudinal end of the body portion 15. 
Therefore, the airbag may be constructed by omitting 
the back extension portion 26B (as referred to Fig. 1 0) 
or by omitting the front extension portion 26F. 
[0079] In the head protecting airbag device M1 of the 
first embodiment, however, the front and back extension 
portions 26F and 26B are arranged on the two longitu- 
dinal ends 15c and 15d of the body portion 15. In the 
body portion 15 which has completely expanded, more- 
over, the two longitudinal ends 1 5c and 15d are support- 
ed by the front and back extension portions 26F and 26B 
extending toward the vehicle inside. Therefore, the body 
portion 1 5 arranged on the outside O of the passengers 
MF and MB more hardly moves toward the outside O 
even If it is pushed by the passengers MF and MB mov- 
ing toward the outside O. Therefore, the airbag device 



15 



20 



9 



17 



EP 1 264 742 A2 



18 



M1 is improved in the performance to restrain the pas- 
sengers MF and MB. 

[0080] in order to make the length LI of the airbag 
body portion 15 when completely expanded smaller 
than the length LO in the extended but non-expanded 
state, the expansion portions 1 8 for completing the ex- 
pansion in the vertical rod shape are juxtaposed in plu- 
rality in the longitudinal direction. However, the action 
to reduce the length at the expanding time can be ob- 
tained if the airbag body portion 15 is constructed by 
arranging at least one vertically extending expansion 
portion 1 8. If the expansion portions 18 to complete the 
expansions in the vertical rod shapes as in the embod- 
iment are juxtaposed longitudinally in plurality, however, 
the body portion having been expanded can make the 
length smaller. Moreover, the body portion 15 can be 
prevented from moving toward the outside O. 
[0081] Moreover, the head protecting airbag device 
using the airbag which is constructed by arranging the 
extension portion on at least one longitudinal end of the 
airbag body portion may be modified, as shown in Fig. 
11. Fig. 11 shows a head protecting airbag device M3 
according to a third embodiment. This airbag device M3 
is mounted on a vehicle V2 such as a single-cab vehicle 
having one row of seats, in which the side windows SW 
are arranged individually on the transverse side faces 
VS of the vehicle. In an airbag 14B of this airbag device 
M3, the airbag body portion 1 5 is so arranged as to cover 
at least one transverse side window SW in the vehicle 
V2 such as the single-cab vehicle. Here, this airbag de- 
vice M3 of the third embodiment is different from that of 
the first embodiment in the vehicle V2 to mount the air- 
bag device and in that the length of the airbag body por- 
tion 15 is set smaller. In the airbag device M3, however, 
the remaining portions and members are similar to those 
of the first embodiment so that the common portions and 
members will be designated by the same reference nu- 
merals as those of the first embodiment. 
[0082] Moreover, this airbag 14B of the third embod- 
iment is also provided with the back extension portion 
26B. Moreover, the leading end portion 28 of the back 
extension portion 26B is fixed on a rear wall portion 11 
of the rear panel of the body 1 , extending generally at a 
right angle with respect to the side window SW, at the 
vicinity of the transverse center above the upper edge 
of the rear window RW. 

[0083] In passing, the airbag device M1 of thefirst em- 
bodiment is mounted on the vehicle V1 which is provid- 
ed with the generally vertically extending pillar portion 
CP and which has the side windows SW1 and SW2 
across the pillar portion CP. In the airbag device M1 of 
thefirst embodiment, moreover, the body portion 15 of 
the airbag 14 is arranged, upon completion of the ex- 
pansion, to cover the side windows SW1 and SW2 
across the pillar portion CP. In other words, the airbag 
body portion 15 is restrained by the pillar portion CP, 
too, from moving toward the outside O. In the first em- 
bodiment, therefore, the airbag 14 is hard to move to- 



ward the outside O when pushed by the passengers MF 
and MB moving toward the outside O, even if it is en- 
larged in the longitudinal direction. As a result, the air- 
bag 14 Improves its ability to restrain the passengers 

5 MF and MB. 

[0084] In the head protecting aiTbag device M1 of the 
first embodiment, moreover, the airbag 14 is so housed 
that the body portion 1 5 Is covered with the door portion 
8 of the roof head lining 7 above the upper edges of the 

10 side windows SW1 and SW2. Moreover, the front and 
back extension portions 26 attached to the two longitu- 
dinal ends 15c and 15d of the body portion 15 each are 
connected with the body portion 1 5 above the upper 
edges of the front window FW or the rear window RW 

15 adjoining the side windows SW1 and SW2. Moreover, 
the front and back extension portions 26 are housed and 
covered with the door portions 9 and 1 0 of the roof head 
lining 7 so that they can protrude downward. Therefore, 
the airbag 14 has an excellent appearance, when 

20 housed, on the inside of the cabin I. 

[0085] As a special feature of the head protecting air- 
bag device M1 , the three windows FW, SW (i.e., SW1 
and SW2) and RW of the front, sides and back of the 
inside can be covered with the airbag 14. In the airbag 

25 device M1 , therefore, the performance of the airbag 1 4 
to restrain the front and back passengers MF and MB 
within the inside of the cabin I can be Improved while 
keeping the excellent state of the appearance of the in- 
side of the cabin I. 

30 [0086] It is natural that the airbag 1 4A is provided with 
only the front extension portion 26 F or the back exten- 
sion portion 26B as the extension portion 26, as in the 
second embodiment. This is because the body portion 
15 is so housed, at the time of housing the airbag, that 

35 jt is covered with the roof head lining 7 on the upper 
edge of the side window SW. Moreover, the extension 
portion 26F or the extension portion 26B is so housed 
and covered with the roof head lining 7 as to merge into 
the body portion 15 on the upper edge of the window 

40 FW or the window RW adjoining the side windows SW 
and to protrude downward. This construction improves 
the appearance of the housed airbag on the inside of 
the cabin I. 

[0087] Here in the first embodiment, the airbag 1 4 has 
^5 the extended inflow portions 1 7b which enterslightly into 
the upper end of the region of the extension portion 26 
and expand by admitting the Inflating gas. At the ex- 
panding time of the airbag 14, therefore, the extended 
inflow portions 1 7b expand to push and open the door 
50 portions 9 and 10 of the roof head lining 7 easily. As a 
result, the extension portions 26, arranged to curve to- 
ward the inside of the cabin I from the body portion 15, 
protrude smoothly downward. 

[0088] In the first embodiment, moreover, the exten- 
55 sion portions 26 are made separate of the airbag body 
portion 15 and are connected to the body portion 15 by 
stitching them. However, the extension portions 26 may 
also be made integral with the body portion 15. In this 
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modification, the extension portions 26 may be hollow 
weaving integrally with the body portion 15. 
[0089] Alternatively, the airbag 14 may also be man- 
ufactured without using the hollow weaving method. For 
example, the airbag 14 may also be manufactured by 
folding a sheet of flat cloth and by stitching, adhering or 
fusing the folded cloth at predetermined portions such 
as the peripheral edges to form the expansion portions 
18. In this modification, the extension portions 26 may 
also be formed integrally with the body portion 15. Al- 
ternatively, the extension portions 26 may also be made 
separate of the body portion 15 and connected to the 
body portion 15 by stitching, adhering or fusing them or 
by using fixing means such as eyelets or rivets. 
[0090] Here, the individual door portions 8, 9 and 10 
of the roof head lining 7 may also be made separate of 
the portion covering the inner side of the roof portion R 
at other places. 

[0091] Moreover, the individual door portions 8, 9 and 
10 of the roof head lining 7 may also be so constructed 
that it may be opened by breaking their peripheries 
when they are pushed by the airbag 14, 14A or 14B. 
[0092] Moreover, the positions of the Individual door 
portions 8, 9 and 1 0 of the roof head lining 7 may be the 
positions of the extension portions 26 (i.e., 26Fand26B) 
and may be removed from the upper edges of the win- 
dows FW and RW on the inner side. 
[0093] A head protecting airbag device comprising an 
airbag folded and housed above the upper edge of a 
window inside of a vehicle and expanded while being 
extended to cover the inner side of the window when it 
admits an inflating gas. The airbag includes a body por- 
tion and an extension portion. The body portion covers 
the inner side of a side window positioned on the side 
face of the vehicle. The extension portion is arranged 
on at least the front end of the body portion, and extends 
on the inner side generally perpendicular to the side win- 
dow. Moreover, the extension portion is formed into a 
sheet shape having flexibility such that it can be ar- 
ranged in front of a passenger upon completion of the 
expansion of the airbag. Moreover, the body portion is 
fixed at its upper edge upon completion of the expansion 
on the body side while allowing the lower edge upon 
completion of the expansion to move generally perpen- 
dicularto the side window. The extension portion is fixed 
at its leading end removed from the body portion to the 
vehicle body and is housed in a roof portion over the 
portion of the cabin in front of the passenger such that 
it can protrude downward along with the body portion 
housed above the upper edge of the side window. In this 
head protecting airbag device, the body portion of the 
airbag can be smoothly arranged between the passen- 
ger and the side window by moving its lower edge. More- 
over, the extension portion can protect the passenger 
moving forward. 
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Claims 

1 . A head protecting airbag device comprising an air- 
bag folded and housed above the upper edge of a 
window inside of a vehicle and expanded while be- 
ing extended to cover the inner side of said window 
when it admits an inflating gas, characterized: 

in that said airbag includes: 

a body portion for covering the inner side of a 
side window positioned on the side face of the 
vehicle; and 

a sheet-shaped flexible extension portion ar- 
ranged on at least the front end of said body 
portion and extending on the inner side gener- 
ally perpendicular to said side window so that 
it can be arranged in front of a passenger when 
said airbag expands; 

in that said body portion is fixed at its upper 
edge upon completion of the expansion on the ve- 
hicle body while allowing the lower edge upon com- 
pletion of the expansion to move generally perpen- 
dicular to said side window; and 

In that said extension portion is fixed at its 
leading end removed from said body portion on the 
vehicle body and housed in a roof portion over the 
front side of the passenger such that it can protrude 
downward, and is connected with said body portion 
housed above the upper edge of said side window. 

2. A head protecting airbag device according to Claim 
1 , characterized: 

in that said extension portion is formed to ex- 
tend from substantially the whole vertical length of 
the front end of said body portion. 

3. A head protecting airbag device according to Claim 
1 , characterized: 

In that sard extension portion is formed into a 
mesh shape for retaining forward visibility. 

4. A head protecting airbag device according to Claim 
1 , characterized: 

in that said body portion is constructed: 

such that it is housed and covered with a door 
portion and extends when it admits the inflating 
gas pushing and thereby opens said door por- 
tion; and 

such that it includes a gas inflow portion for ad- 
mitting said inflating gas, 

In that said gas inflow portion includes a gas 
distributing passage portion extending longitudinal- 
ly along the upper edge of said body portion for dis- 
tributing said inflating gas inflow longitudinally of 
said body portion, and 
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in that said body portion is fixed on said ve- 
hicle body so that it may protrude said gas distrib- 
uting passage portion downward from said door 
portion upon completion of the expansion. 

5 

A head protecting airbag device according to Claim 
1, characterized: 

in that said body portion includes a gas inflow 
portion for admitting said inflating gas, and 

in that said extension portion is housed and 10 
covered by a door portion that is opened by push- 
ing, and includes at its upper edge an extended gas 
inflow portion which can open said door portion and 
which is extendedf rom the gas inflow portion of said 
body portion, for pushing and opening said door 15 
portion when it admits said Inflating gas. 

A head protecting airbag device comprising an air- 
bag folded and housed above the upper edge of a 
window inside of a vehicle and expanded while be- 20 
ing extended to cover the inner side of said window 
when it admits an inflating gas, characterized: 
in that said airbag includes: 

a body portion for covering the inner side of a 25 
side window positioned on the side face of the 
vehicle; and 

a sheet-shaped flexible extension portion ar- 
ranged on at least one longitudinal end of said 
body portion and extending on the inner side so 
generally perpendicular to said side window, 
with the leading end portion removed from said 
body portion fixed on the vehicle body; 

in that said body portion is fixed at its upper 35 
edge upon completion of the expansion on the ve- 
hicle body while allowing the lower edge upon com- 
pletion of the expansion to move generally perpen- 
dicular to said side window; and 

in that said body portion is expanded to have 40 
a smaller longitudinal length when it admits the in- 
flating gas than that when it is in an extended but 
non-expanded state. 

A head protecting airbag device according to Claim 45 

6, characterized: 

in that said extension portions are arranged 
on each of the two longitudinal ends of said body 
portion. 

50 

A head protecting airbag device according to Claim 

7, characterized: 

in that said vehicle is constructed to have said 
side window on each of the two transverse sides, 
and 55 

in that said airbag body portion is constructed 
to cover at least one of the transverse sides of said 
vehicle. 



9. A head protecting airbag device according to Claim 
6, characterized: 

in that said vehicle is constructed to have a 
pillar portion extending generally vertically and to 
arrange said side windows in front of and to the rear 
of said pillar portion, and 

in that said body portion is constructed to cov- 
er said side windows and said pillar portion between 
them. 

10. A head protecting airbag device according to Claim 
6, characterized: 

in that said body portion includes a gas inflow 
portion for admitting said inflating gas, and 

in that said gas inflow portion is constructed 
to have a plurality of expansion portions of vertical 
rod shape juxtaposed longitudinally. 

11. A head protecting airbag device according to Claim 
6, characterized: 

in that said body portion is constructed: 

such that it is housed and covered with a door 
portion and expands, pushing and opening said 
door portion, when it admits the inflating gas; 
and 

such that it includes a gas inflow portion for ad- 
mitting said inflating gas, 

in that said gas inflow portion includes a gas 
distributing passage portion extending longitudinal- 
ly on the upper edge of said body portion for distrib- 
uting said inflating gas inflow longitudinally along 
said body portion, and 

in that said body portion is so fixed on said 
vehicle body that it may protrude said gas distribut- 
ing passage portion downward of said door portion 
upon completion of the expansion. 

12. A head protecting airbag device according to Claim 
6, characterized: 

in that said body portion includes a gas inflow 
portion for admitting said inflating gas, and 

in that said extension portion is housed and 
covered by a door portion that is opened by push- 
ing, and 

in that said extension portion includes at its 
upper edge an extended gas inflow portion which 
can open said door portion and which is extended 
from the gas inflow portion of said body portion, for 
pushing and opening said door portion when it ad- 
mits said inflating gas. 

13. A head protecting airbag device comprising an air- 
bag folded and housed above the upper edge of a 
window inside of a vehicle and expanded while be- 
ing extended to cover the inner side of said window 
when it admits an inflating gas, characterized: 
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in that said airbag includes: 

a body portion for covering the inner side of a 
side window positioned on The side face of the 
vehicie; and 5 
a sheet-shaped flexible extension portion ar- 
ranged on at least one longitudinal end of said 
body portion and extending on the inner side 
generally perpendicular to said side window, 
with the leading end removed from said body 10 
portion fixed on the vehicle body; 

in that said body portion is fixed at its upper 
edge upon completion of the expansion on the body 
side while allowing the lower edge upon completion is 
of the expansion to move generally perpendicular 
to said side window; 

in that said body portion is so housed, when 
said airbag is housed, that it is covered with a roof 
head lining above the upper edge of said side win- 20 
dow; and 

rn that said extension portion is housed, when 
said airbag is housed, so that it is covered with said 
roof head lining so that it can protrude downward 
and is connected with said body portion above the 25 
upper edge of a window adjoining said side window. 



tion upon completion of the expansion. 

16. A head protecting airbag device according to Claim 
13, characterized: 

in that said body portion includes a gas inflow 
portion for admitting said inflating gas, and 

in that said extension portion is housed and 
covered by a door portion that is opened by push- 
ing, and includes at its upper edge an extended gas 
inflow portion which can open said door portion and 
which is extended from the gas inflow portion of said 
body portion, for pushing and opening said door 
portion when it admits said inflating gas. 



14. A head protecting airbag device according to Claim 
1 3 , characterized : 

in that said extension portion is arranged on 30 
each of the two longitudinal ends of said body por- 
tion, 

In that the front extension portion of said body 
portion is housed above the upper edge of a front 
window, and 35 

in that the rear extension portion of said body 
portion is housed above the upper edge of a rear 
window. 



15. A head protecting airbag device according to Claim *o 
13, characterized: 

wherein said body portion is constructed: 

such that it is housed and covered with a door 
portion and extends when it admits the inflating *5 
gas, pushing and opening said door portion; 
and 

such that it includes a gas inflow portion for ad- 
mitting said inflating gas, 

50 

wherein said gas inflow portion includes a gas 
distributing passage portion extending longitudinal- 
ly on the upper edge of said body portion for distrib- 
uting said inflating gas inflow longitudinally of said 
body portion, and 55 

wherein said body portion is so fixed on said 
vehicle body that it may protrude said gas distribut- 
ing passage portion downward from said door por- 
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Fig. 2 




15 



EP 1 264 742 A2 




16 



EP 1 264 742 A2 




17 



EP 1 264 742 A2 




18 



EP 1 264 742 A2 




19 



EP 1 264 742 A2 



Fig. 7 
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(54) Head protecting airbag device 



(57) A head protecting airbag device comprising an 
airbag (14) folded and housed above the upper edge of 
a window (SW1/SW2) inside of a vehicle and expanded 
while being extended to cover the inner side of the win- 
dow when it admits an inflating gas. The airbag includes 
a body portion (15) and an extension portion (26F/26B). 
The body portion (1 5) covers the inner side of a side 
window positioned on the side face of the vehicle. The 
extension portion (26F/26B) is arranged on at least the 
front end (1 5C) of the body portion (1 5), and extends on 
the inner side generally perpendicular to the side win- 
dow. Moreover, the extension portion (26F/26B) is 
formed into a sheet shape having flexibility such that it 
can be arranged in front of a passenger upon completion 
of the expansion of the airbag. Moreover, the body por- 
tion (1 5) is fixed at its upper edge (1 5a) upon completion 



of the expansion on the body side while allowing the low- 
er edge (15b) upon completion of the expansion to move 
generally perpendicular to the side window. The exten- 
sion portion (26F/26B) is fixed at its leading end (26a) 
removed from the body portion to the vehicle body and 
is housed in a roof portion over the portion of the cabin 
in front of the passenger such that it can protrude down- 
ward along with the body portion (15) housed above the 
upper edge of the side window, in this head protecting 
airbag device, the body portion (15) of the airbag can 
be smoothly arranged between the passenger and the 
side window by moving its lower edge. Moreover, the 
extension portion can protect the passenger moving for- 
ward. 
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